Foreign body impaction at the cricopharyngeal level can be a life-threatening emergency. While traditionally, removal of these is performed in the operating room setting, patients with relatively unstable airways or significant discomfort may require immediate extraction to prevent further injury. This is the case of an 85year-old man who presented to the emergency department in significant discomfort following aspiration of a large partial denture. We report here the first known use of ultrasound in an emergent airway situation to rapidly localize and retrieve an aspirated foreign body.
Introduction
Foreign body aspiration can rapidly result in asphyxia and death. While many of these pass spontaneously, some may impact at the hypopharyngeal level. In adults, this incidence increases steadily and rises rapidly, peaking at 84 years-old. 1 While multiple studies have supported the use of ultrasound to localize a foreign body in skin and soft tissue, few cases have illustrated the use of ultrasound to identify a foreign body specifically aspirated in the pharynx or hypopharynx. [2] [3] [4] [5] Furthermore, when used, these have been described in the operating room setting only. [6] [7] [8] Here, we present the first reported use of ultrasound in the emergency department (ED) to identify and localize an aspirated foreign body, with assisted video laryngoscopic retrieval.
Case report
An 85-year-old male with a past medical history of hypertension, diabetes mellitus type 2 and COPD presented to the ED after he swallowed a partial denture containing a single tooth. The patient complained of coughing, voice hoarseness, and a strong sensation of pain in the throat at the level of the mid neck. He appeared to be in significant discomfort and had difficulty completing full sentences. No stridor or drooling was noted. The oropharynx was clear with no apparent foreign body visible and with no signs of trauma, erythema, lacerations, abrasions, or edema.
Initial soft tissue lateral and postero-anterior (PA) neck X-rays were performed which were found to be negative for evidence of foreign body. After risks, benefits and the possibility of forced aspiration and emergent intubation were explained to the patient, the oropharynx was anesthetized copiously with Cetacaine Õ spray, containing 14% benzocaine, 2% butamben, and 2% tetracaine solution, and the patient was placed supine. Using Glidescope Õ video laryngoscopy (GVL), a brief glimpse was attempted, however, due to increasing pooling of secretions, subsequent patient coughing and concern for laryngospasm, the Glidescope Õ was immediately retracted, the patient was placed in the seated position and a decision was made to use ultrasound to confirm presence of and precisely localize a foreign body.
Using a Zonare Z.One ultrasound machine with a linear 10-5 MHz probe to scan the anterior cervical neck from cephalad to caudal in the transverse plane, a hyperechoic material with posterior shadowing was immediately confirmed at the left hypopharyngeal area, at the level of the cricoid cartilage ( Figure 1 ).
After airway equipment was then prepared and sedation was administered, the patient was placed supine and a reattempt was made to extract the foreign body. Under GVL, a large partial denture was then directly visualized in the left pirifor recess extending transversely immediately over the vocal cords and overlying the arytenoids (Figure 2 ). Given copious secretions at the time of visualization, gentle suction with a soft catheter was also simultaneously performed and improved visualization after suctioning revealed the foreign body had then moved into the proximal pharynx.
Upon placing Magill forceps into the oropharynx to retrieve the foreign body, the patient began to cough vigorously and was seated upright, resulting in the forced expulsion of the partial denture ( Figure 3 ). Resolution of voice hoarseness was noted and the patient described immediate resolution of symptoms. A subsequent fiberoptic scope examination revealed a normal nasopharynx, base of tongue, and epiglottis. The ary-epiglottic fold and arytenoids were noted to be slightly swollen with erythema and a soft diet was recommended upon patient discharge, with otolaryngology follow-up as needed.
Discussion
After children, the elderly pose the highest risk of foreign body aspiration. Additionally, foreign bodies lodged in the head and neck present with particular difficulty given the relative inaccessibility of distal aspects of the pharynx and hypopharynx, which when combined with the potential complications of forced aspiration, perforation, partial or complete airway obstruction and laryngospasm, make the discovery and removal of aspirated foreign bodies particularly precarious.
While traditionally, X-ray is the initial imaging of choice, given its ease and accessibility, nonradiopaque aspirated foreign bodies, however, may fail to be . Glidescope Õ video laryngoscopy image of a large partial denture noted in the left piriformis recess and extending immediately over the vocal cords and overlying the arytenoids. Arrows indicate the location of denture. visible, with sensitivities for X-ray ranging from 100% to as low as 45%. [9] [10] [11] Ultrasound has been found to be more sensitive than X-ray particularly in visualizing low radiopaque foreign bodies in facial and oropharyngeal soft tissues. While CT has been found to be the most sensitive of the three imaging modalities in identifying foreign bodies of various materials, ultrasound allows the flexibility of repeat and real time use at the patient bedside, while also allowing use in the patient with a questionably unstable airway, where CT may be not be a feasible option. 12 To date, while the literature is replete with reports of the sonographic localization of foreign bodies embedded in superficial skin and soft tissue, there remains a scarcity of literature on the use of ultrasound in detecting foreign bodies embedded or aspirated within the complex structures of the head and neck. In a study by Baba et al., 7 real-time intraoperative use of ultrasound was used in the excision and removal of a fishbone lodged in the upper esophagus, that was not visible on rigid esophagoscopy. 7 Smith et al. 8 also discusses a similar use in the real-time, intraoperative ultrasound-guided retrieval of a fishbone embedded in the tongue. 8 Some recent case series in the use of bedside sonography also suggest some promise in detecting esophageal food impaction. [13] [14] [15] This case demonstrates the importance of a controlled airway setting, the ease and flexibility of point-of-care ultrasound in the identification and localization of an aspirated foreign body and the limitations of GVL in the extraction of an aspirated foreign body. Additionally, to the authors' best knowledge, while limited data exists in the use of ultrasound or GVL to detect a foreign body in head and neck soft tissue, there are no previous reports of the concurrent use of ultrasound and GVL in the localization and removal of an aspirated foreign body. Moreover, here we present the first time these two modalities have been used simultaneously in the ED setting.
